Images obtained in the patient after the 3-stage procedure. A: Sagittal 3D reconstructed CT scan of the spine with hardware windowing after posterolateral spinal fusion from T-3 to the ileum. B: Sagittal thoracolumbar CT scan of the final construct after retroperitoneal L1-3 corpectomies and anterior column reconstruction with interbody expandable cage, anterolateral plate, and vertebral body screw instrumentation.
harCot disease of the spine, also known as spinal neuropathic or neurogenic arthropathy, is a destruc tive degenerative process involving the vertebral bodies and surrounding discs. This condition results from repetitive microtrauma in patients who have decreased joint protective mechanisms from loss of deep pain and proprioceptive sensation, typically because of spinal cord injury or sensory neuropathies. The patient typically pre sents with back pain and progressive spinal instability and deformity. We report a unique case of massive Charcot spinal disease and deformity in a patient presenting with increasing abdominal girth and discomfort.
Case Report
History and Examination. This 33yearold man suf fered a complete spinal cord injury after a 25foot fall from a parking garage. He was unable to move or feel his legs at the scene, and upon arrival to the emergency department was found to have a complete spinal cord in jury with loss of sensation at the T10 level. A CT scan of the thoracic spine demonstrated a severe T11 fracture dislocation with complete obliteration of the spinal canal and a moderate local kyphotic deformity (Fig. 1A) . Mul tiple mild compression and burst fractures from T4 to T7, in addition to multiple transverse process fractures, were also noted.
Initial Operation. On hospital Day 2, the patient underwent a T8-12 posterior spinal fusion, with pedicle screw instrumentation at T9, T10, T12, and L1, and posterolateral onlay fusion. This surgery was followed by a secondstage procedure on hospital Day 9 for an terior column reconstruction. A T11 corpectomy via a leftsided thoracotomy was performed, with insertion of a Synex expandable titanium cage (Synthes, Inc.) and bone allograft (Fig. 1B) . A chest tube was placed dur ing the operation, which was removed on postoperative Day 2. The patient recovered appropriately from these procedures and was discharged to inpatient rehabilitation on hospital Day 12. Unfortunately, the patient did not re cover any neurological function and remained completely paraplegic. The patient was monitored for 2 years using serial radiographs, which demonstrated mild scoliosis without evidence of hardware failure (Fig. 1C) . He was asymptomatic and elected to continue with conservative treatment.
Charcot Spinal Disease. Five years after undergoing reconstruction and fusion, the patient presented with in creasing abdominal girth and discomfort. He had no oth er significant complaints, including no symptoms of back pain. A CT scan of his abdomen demonstrated a large, abdominal, cystic paraspinous mass with hyperemia of the surrounding soft tissue and musculature ( Second Operation. A 3stage procedure was planned for decompression and resection, realignment, and cir cumferential stabilization and reconstruction. The first surgery involved a posterior approach for open debride ment and exploration. Free-floating bone fragments were identified and removed, and the visible cyst was aspirated. Laboratory studies on the cyst fluid were negative for in fection. Severe spinal instability was apparent at the lev els involved with spinal arthropathy. The second proce dure was performed on postoperative Day 5 and involved a posterolateral spinal fusion from T3 to the ileum, with pedicle screw fixation (Fig. 3A) . The L1-3 levels showed severe osseous destruction and were omitted from the fu sion construct. After recovering for 11 days, the patient underwent the third staged procedure, which involved a retroperitoneal approach for L1-3 corpectomies, anterior reconstruction using a Synex II expandable titanium cage (Synthes, Inc.), and anterolateral instrumentation using an MACS TL plate and vertebral body screws (Aesculap; Fig. 3B ).
Postoperative Course. The patient experienced reso lution of his abdominal symptoms postoperatively. Bone union was successfully achieved as demonstrated on fol lowup radiographs. Although the Synex II cage has been recalled since it was implanted in this patient, the fusion construct and cage have remained solid. At his 1year fol lowup appointment, the patient demonstrated continued spinal stability and appropriate alignment without pro gressive deformity or pseudarthrosis.
Discussion
Charcot joint disease was initially described in the 19th century in patients inflicted with tabes dorsalis from tertiary syphilis 2, 4 and is a progressive destructive dis ease of the peripheral joints and the spine. Also known as neuropathic or neurogenic arthropathy, this condition is observed in patients with decreased joint protective mechanisms due to loss of deep pain and proprioceptive sensation from various causes including spinal cord inju ry (secondary to trauma, tumor, or infection), diabetic and other peripheral neuropathies, myelomeningocele, syrin gomyelia, severe degenerative spinal disorders, infection (such as syphilis and anesthetic leprosy), and others. 1, 5, 6, 8, 11 The loss of sensation, in particular deep pain sensation, impairs the normal protective sensory mechanisms that cause withdrawal when undue increases in stress are placed on the bones and joints. The lack of protective withdrawal responses allows repeated microtrauma from external forces, which over time induce progressive joint dislocations and degenerative osseous and ligamentous destruction. 1, 10 In the spine, Charcot disease most commonly pres ents at the thoracolumbar junction, 5, 11 variably involving the vertebral bodies and intervertebral discs. The transi tion zone between the thoracic and lumbar spines is prone to increased stress and experiences constant movement to stay in a balanced upright or sitting position. Involvement of the cervical, thoracic, and sacral spines is rare. 11 In creased stress to adjacent lower levels after longsegment posterior spinal fusions, and iatrogenic instability from extensive laminectomies and resection of posterior stabi lizing structures, have also been implicated as potential contributing factors. 3, 8 Charcot spinal disease can be mistaken for pyogenic vertebral osteomyelitis and osseous spinal tumors. The distinguishing features of Charcot spinal disease include the "exploded" appearance of the lesion on imaging, associated with severe osseous destruction from con comitant bone resorption and unorganized formation. 9 Para spinous and vertebral fluid collections (which can be large) and soft-tissue inflammatory changes are often noted on imaging studies, but are nonspecific. 5 The his tory of an insensate patient is of particular importance, because this disease does not occur in patients with pre served sensation.
The patient with this disease typically presents with symptoms of worsening back pain and audible noises during postural changes. Other presentations include sit ting imbalance from progressive spinal instability and deformity, a decrease in lowerlimb spasticity or sensa tion, cutaneous fistulas to paraspinous cysts, development of autonomic dysreflexia, and even deep vein thrombosis from prevertebral compression. 5, 7, 11 This patient present ed with unique complaints of abdominal discomfort and increasing girth from massive bone destruction and cyst formation in the retroperitoneal space, causing compres sion of the abdominal organs, without other typical pre senting complaints. The patient experienced resolution of his abdominal symptoms after surgical decompression of the cyst, resection of disorganized bone, correction of the deformity, and reconstruction and stabilization, which is the current treatment for Charcot spinal disease. 
